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Summary

Aim of the paper was to  present the obtained outcomes of treatment (visual acuity and binocular vision) of selected group of  children after unilateral and bilateral congenital cataract surgery. 
Methods: Three children after unilateral cataract surgery performed in the age of 2,5, 2 and 7 months and  three children after bilateral cataract surgery performed in the age on 3 and 4, 2 and 3 and 12 and 14 months were described. RGP contact lenses has been fitted in all children  and intensive visual rehabilitation was performed. In unilateral cases the most important was occlusion of normal eye for 90% of child’s waking time. With visual acuity improvement occlusion time was diminished and pleoptic treatment was gradually started. Squint and nystagmus was treated with the use of medical (orthoptic treatment, wearing prismatic glasses  and exercises with special prismatic overcorrection) and  surgical (botulinum toxin injections, surgery of extraocular muscles, surgery of nystagmus) methods.  
In all patients visual acuity, fixation, range of binocular vision development, axial length and  size of squint and nystagmus were evaluated and the results immediately after cataract extraction and after some years (average 7,5 years ± 0,3) were compared.  
Results: In 3 children after unilateral cataract operation distant visual acuity of 0,5 – 1,0, near visual acuity of 0,8 – 1,0 (Lea symbols) and simultaneous perception and peripheral fusion with central suppression were observed.  In 3 children after bilateral cataract operation distant visual acuity of 0,6 – 1,0, near visual acuity of 0,8 – 1,0 (Lea symbols) and simultaneous perception, peripheral fusion and stereopsis in two children were obtained. 

Conclusion: The course of the treatment of the described  patients is an example that satisfactory visual function can be obtained in such a children, both after unilateral and bilateral cataract removal if surgery is performed very early, intensive visual training is maintained and adequate optical correction is supplied. 

STRESZCZENIE
   Celem pracy jest przedstawienie wyników osiągniętej ostrości wzroku i widzenia obuocznego w wyselekcjonowanej grupy pacjentów leczonych z powodu jednoocznej i obuocznej zaćmy wrodzonej. 

Metodyka: Opisano 3 dzieci po operacji usunięcia zaćmy wrodzonej jednoocznej wykonywanej w 2,5 , 2 i  7 miesiącu życia i 3 dzieci po operacji usunięcia zaćmy wrodzonej obuocznej wykonanych w 3 i 4, 2 i 3 oraz 12 i 14 miesiącu życia. Wszystkie dzieci nosiły twarde gazoprzepuszczalne soczewki kontaktowe oraz prowadzona była intensywna rehabilitacja widzenia. W przypadkach jednoocznych najważniejsze  było zasłanianie oka zdrowego  przez 90% czasu czuwania dziecka. Wraz z poprawą ostrości wzroku zzas zasłaniania oka zdrowego stopniowo zmniejszano oraz prowadzono ćwiczenia pleotyczne. Chorobę zezową i oczopląs leczono przy pomocy metod zachowawczych (ćwiczenia ortoptyczne, okulary pryzmatyczne z hyperkorekcją) i operacyjnych (iniekcja toksyny botulinowej, operacje na mięśniach wewnątrzgałkowych, operacje oczopląsu).

Oceniano ostrość wzroku, fiksację, stopień rozwoju widzenia obuocznego, wzrost gałek ocznych oraz zakres zeza i oczopląsu porównując wyniki bezpośrednio po operacji usunięcia zaćmy oraz po kilku latach intensywnej rehabilitacji widzenia (średnio 7,5 roku ± 0,3)

Wyniki:  U 3 dzieci po operacji zaćmy jednoocznej uzyskano ostrość wzroku do dali 0,5-1,0 , do bliży 0,8 – 1,0 (karty Lea) oraz widzenia obuoczne w postaci jednoczesnej percepcji i fuzji z centralnym tłumieniem. U 3 dzieci po operacji zaćmy wrodzonej uzyskano ostrość wzroku do dali 0,6-1,0 , do bliży 0,8 – 1,0 (karty Lea) oraz widzenia obuoczne w postaci jednoczesnej percepcji i fuzji, a w dwóch przypadkach stereoskopię.
Wnioski:. Opisani pacjenci są przykładem na to że wcześnie wykonana operacja usunięcia zaćmy wrodzonej zarówno jednoocznej jak i obuocznej oraz intensywna rehabilitacja widzenia wraz z odpowiednim zaopatrzeniem optycznym pozwalają na uzyskanie bardzo dobrej funkcji  układu wzrokowego u  leczonych dzieci.    

Słowa kluczowe: zaćma wrodzona, twarde gazoprzepuszczalne soczewki kontaktowe, ostrość wzroku, widzenie obuoczne.
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Good visual acuity and binocular status, both in children with  unilateral and bilateral cataracts, can be achieved nowadays in much greater percent of children after removal of congenital cataracts (1-4, 8, 10, 11, 15, 17). The best outcomes following surgery depends on many variables. This includes the extent of the cataract, associated ocular or systemic abnormalities, early diagnosis and removal of the cataract, optimal optical correction and aggressive visual rehabilitation for many years. 
This report deals only with selected group of six patients in whom the cataract was removed in the first year of life (three with unilateral and three with bilateral cataracts). All these children were successfully rehabilitated for many years and obtained very good visual acuity and binocular status. The course of the treatment of these patients is an example that satisfactory visual function can be achieved in such a children, both after unilateral as after bilateral cataract surgery. 
Case reports

Patient 1

In a 2,5 month-old  girl small divergent squint and microphthalmus was seen by the parents.  Performed eye examination have shown dense  cataract in the left eye (LE). Ultrasonic examination revealed persistent fetal vasculature syndrome in this eye with hyaloid  artery extending from optic nerve to the lens posterior pole. The right eye (RE) appeared normal. After 1 week the surgery of the left eye was performed using limbal approach. The cataract was removed with vitrector, retrolental membrane was cut of with the vitreous scissors, hyaloid artery was closed by diathermy and the its remains were removed with vitrector leaving only small stump at the optic nerve. Postoperative course was uneventful. Small stump on the optic nerve gradually vanished till the 2 year of life. One week after the surgery the child was fitted with rigid gas permeable (RGP) contact lens +22 D and the normal eye was occluded for approximately all day except of one hour. Angle of squint was +15 DP. Left eye fixation was peripheral and  right eye was normal. RGP lens was fitted after measurements performed with the use of  hand-held autokeratorefractometer. Residual refractive error with RGP was -1,0 Dsph. After two months of treatment LE fixation was paramacular. Squint angle was 0 DP to +3 DP. Occlusion was carried out with good compliance and was diminished to all day except two   hours. Biometry showed difference between RE (21,6 mm) and LE (20,1mm). After 6 months RGP lens was changed to +20,0 Dsph. LE fixation was central but  not stable. Occlusion was diminished to all day except 3-4 hours. In age of 3 years distant best corrected visual acuity of LE was 0,5 and near visual acuity was 1,0 (Lea symbols). Squint angle was 0 DP to +3 DP but vertical bobbing movements of the aphakic eye were observed. Botulinum toxin injection to the left superior rectus muscle was performed. Occlusion was diminished to half a day and pleoptic treatment was started. The difference in axial length between two eyes gradually decreased. After 4,5 years of treatment distant and near visual acuity of LE was 1,0. Orthoptic treatment has been started. Secondary IOL implantation was performed in  6 years of age. Now the girl is  8 years old and orthoptic treatment is continued.  She has small  LE esophoria with intermittent vertical bobbing movements. Visual acuity is 1,0 in both eyes with simultaneous perception and peripheral fusion with central suppression of the LE. 
Patient 2  
Congenital cataract and microphthalmus of left eye was diagnosed in a 2-months-old boy. Pars plana lensectomy with anterior and posterior central capsulectomy was performed. Convergent squint (+ 30 DP) was seen in the boy since first eye examination. Two weeks after surgery RGP contact lens + 29 D sph was fitted and normal eye was occluded for approximately 90% of waking time. Anterior segment and eye fundus were normal. LE fixation was peripheral. Biometry showed difference between RE (20,5 mm) and LE (16,51mm). According to parents there were problems with occlusion compliance. Left eye fixation in the age of 2 was paramacular, so it was improving very slowly. Convergent squint diminished to + 10 DP but vertical bobbing movements was observed. Three injection of botulinum toxin were done to the superior rectus muscle. 
After 7,5 years of treatment distant visual acuity was 0,5, near visual acuity 1,0 (Lea symbols). LE fixation was central. Intermittent convergent squint is still present (0 to +8  DP). However, no binocular vision is present in the child. Left eye is still smaller - RE  -23,45 mm and LE 19,8mm. The child is prepared for IOL implantation. 

Patient 3

Small partial cataract of the left eye was seen in a girl in the age of 4 months. Because of gradual increasing of lens opacification  lensectomy with anterior and posterior central capsulectomy was performed at the  age of 7 months. One weeks after surgery RGP contact lens + 21 D sph was fitted and normal eye was occluded for approximately 90% of waking time. After the surgery divergent squint of – 8 DP was diagnosed. Left eye fixation was paramacular. Paradoxically axial length of RE (21,24mm) was shorter than LE (22,33mm). Intermittent convergent (+15 DP) changing to divergent (-10 DP) squint was observed during treatment. In the age of 2 years LE fixation was central. Occlusion uncompliance caused changing of LE fixation to paramacular and decrease in visual acuity. After more aggressive occlusion with the use of occlusion contact lens distant visual acuity improved to 0,5 and near visual acuity to 0,8 (Lea symbols). LE fixation was nearly central. The power of the RGP lens was  decreased to +13,5 D sph. In the age of 5 eye position stabilized and convergent squint (+20 DP) with left inferior oblique overaction (7 DP) developed. Squint surgery was performed with subsequent botulinum toxin injections to vertical muscles. Intensive pleoptic and orthoptic treatment was continued for many years. IOL (+16 Dsph) implantation was performed in the age of 6,5 years. Squint angle stabilized at +3 DP. Although full visual acuity of LE was not achieved till the age of 8 years simultaneous perception and peripheral fusion is present. 
Patient 4

A girl was born with bilateral cataract. Most probable cause of the cataract was mother’s viral infection in the fifth month of gestation.  Lensectomy with anterior and posterior central capsulectomy of the LE was performed at the  age of 3 months and RE in the age of 4 months. RGP contact  lenses (RE +20.5, LE +22,0 Dsph) were started to use week after the surgery. IOP was normal in both eyes. Anterior segment and eye fundus were normal. Axial length was RE 18,11mm, LE 17,65mm. Fixation was central  but  not stable. Small vertical nystagmus was seen. Very good contact lens compliance was observed during 6 years of treatment. After that period of time distant  visual acuity was 1,0 and near visual acuity was 1,0 (Lea symbols). There is no nystagmus and squint. Simultaneous perception and full fusion and stereopsis (TNO test) is present.

Patient 5

Bilateral lensectomy with anterior and posterior central capsulectomy was performed in a boy in RE at the age of 2 months  and LE in at the  age of 3 months. His 1,5 years old brother was also operated because of bilateral congenital cataract. No cataract was observed neither in parents nor in close relatives. One month after surgery the child was fitted with RGP contact lenses (+20,0 D sph in both eyes).  Small vertical nystagmus was present. Evaluation of monocular fixation was impaired by increased nystagmus during occlusion of the second eye. No squint was observed. The child was using contact lenses or  eye glasses.  In the age 2 years small alternating inferior oblique overaction was seen in both eyes. Visual acuity improved gradually and was 0,5 for distance and near in the age of 2 years (Leas symbols). Now after 6 years of treatment distant and near visual acuity of RE and LE is  0,8. Fixation is central in both eyes. There is no nystagmus. Intermittent exotropia of -5 DP is present with very a small right inferior oblique overaction. The child since 3 years is treated by wearing prismatic glasses  and exercises with special prismatic overcorrection. Orthoptic treatment is also performed. Simultaneous perception and full fusion are indicative of good binocular statuts. stereopsis is also present (positive TNOand  Titmus fly test). The child is prepared for IOL implantation.
Patient 6

A girl was operated because of bilateral congenital cataract in the age of 12 months (RE) and 14 months (LE). Etiology of cataract was not proved. Two months after the surgery parents decided to fit contact lenses. Her first contact lenses were +23,0 Dsph in both eyes. Anterior segment, eye fundus and IOP were normal in both eyes. Small nystagmus, divergent squint (-22 DP) and right superior rectus hyperphoria  were present. Surgery for divergent squint was performed at the age of 3 years and afterwards botulinum toxin injections has been made. The child was wearing contact lenses and pleoptic - orthoptic treatment was continued for a few years.  Superior rectus muscle overaction was treated by wearing prismatic glasses  and exercises with special prismatic overcorrection. At the age of 8 years IOLs were implanted in both eyes. Now the girl is 11 years old. Distant visual acuity of RE is 0,6 and LE 0,6. Near visual acuity of the RE and LE is 1,0 (Lea Symbols). Squint angle is +4 DP and simultaneous perception is only present. 
Discussion

The outcomes of treatment of above described patients suggests that very good or even full visual acuity and binocular vision can be achieved in many patients congenital unilateral and bilateral cataract. My previous published studies (4, 19) have documented that such a good results can be achieved if surgery is done in first weeks of age, operated eye will be fitted with contact lenses and adequate visual rehabilitation will be performed for the whole period of visual development. In patient after unilateral cataract surgery aggressive occlusion therapy nearly 90% of the waking time of normal eye is considered as necessary treatment protocol. Occlusion time is shortened according to the visual acuity improvements. In some patients with good functional results gradual  increase of axial length was observed (Table I and II). Simultaneous treatment of strabismus and nystagmus is usually necessary in these patients. According to extent of these changes the treatment includes conservative treatment (prismatic eyeglasses and exercises with prismatic hypercorrection, pleoptic and orthoptic training) and surgical (botulinum toxin injections or strabismus and nystagmus surgery). It should be emphasized that only complex treatment of amblyopia, squint and nystagmus can provide  such an excellent  outcomes which were described in this  paper.    
Satisfactory visual acuity (0,6 – 1,0) and some degree of binocularity was reported by many authors (1, 6, 7, 9, 10, 11, 13)  VEP studies have shown that most intensive visual development is occurring in the 1 years of life (5). Lambert studies have shown  how important is early surgery and further treatment of  amblyopia, squint and nystagmus including surgical methods (16, 17).  
Question that need to be answered is whether better visual function will be achieved after primary IOL implantation in infants or after wearing of contact lenses and secondary IOL implantation in the age of 6-8 years (12, 14, 18, 19, 20).  
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	Patient no 
	Age of surgery (mo)
	Age of RGP   application (mo)
	Fixation 
	Squint (DP)
	Nystagmus (DP)
	Axial length (mm)
	IOP (mmHg)

	1                LE
	2,5
	2,6
	Peripheral
	-15
	-
	RE-21,60  

LE-20,10
	RE-14

LE-15

	2                LE
	2
	2,5
	Peripheral
	+8 to +10
	5
	RE-20,55

LE-16,51
	RE – 16

LE17

	3                LE
	7
	7
	Paramacular
	-8 
	-
	RE- 21,24

LE- 22,33
	RE- 13

LE- 20

	4                RE

                  LE
	3

4
	3

4
	central  nyst.

central  nyst.
	0
	7
	RE- 18,11

LE- 17,65
	RE- 14

LE- 16

	5                RE

                  LE
	2

3
	34
	central  nyst.  

central  nyst.                  
	0
	10
	RE-  20,88

LE- 20,59
	RE- 12

LE -14

	6                RE

                  LE                                                                                                           
	12

14
	14

16
	parafoveolar      parafoveolar
	-22


	5
	RE- 19,12

LE- 18,43
	RE- 19

LE- 18


Table I Details of visual function in children after  cataract surgery. 

Tabela I Parametry funkcji widzenia po operacji zaćmy wrodzonej u dzieci.

Tabela II :Parametry funkcji widzenia u dzieci po kilku latach rehabilitacji wzroku,.
Table II  Details of visual function in children after visual rehabilitation.

	Patient no 
	Age (years)
	Fixation 
	Squint (DP)
	Nystagmus (DP)
	Distant visual acuity (Lea)
	Near visual acuity (Lea)
	Axial length (mm) 
	Binocular status

	1               LE
	7
	central
	0 to +3
	0
	1,0
	1,0
	RE- 21,91

LE- 21,73
	SP (+)

F (+5 to -5)

	2               LE
	7,5
	central
	0 tp +8
	0
	0,5
	1,0
	RE- 23,45

LE-19,80
	SP (-)

	3               LE
	8
	central
	+3 
	0
	0,5
	0,8
	RE- 22,59

LE- 24,50
	SP (+)

F (+ 7 to -4)

	4               RE

                 LE
	4,5
	central

central
	0
	0
	1,0

1,0
	1,0

1,0
	RE- 21,16

LE- 20,85


	SP (+)

F (+8 to -8)

TNO (+)

	5               RE

                 LE
	6
	central

central
	-5
	0
	0,8

0,8
	0,8

0,8
	RE- 22,40

LE- 21,88
	SP (+)

F (+9 to -3) TNO(+)

	6               RE

                 LE                                                                                                           
	11
	central

central
	+4
	0
	0,6

0,6
	1,0

1,0
	RE- 22,93

LE- 21,93
	SP (+)

F (-)


SP – simultaneous perception (jednoczesna percepcja)
F – fusion (fuzja)
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